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Abstract. The article focuses on combining the near set theory with plithogenic hypersoft sets. In addition, near plithogenic 
hypersoft sets on different environments have been discussed. 
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1. INTRODUCTION 


James.F.Peters[1] introduces the near sets as a generalization of rough sets, in which, objects with matching 
descriptions are considered near each other. A rough set deals with nonempty boundaries. By contrast, a near set 
deals with the features of the objects. Peters introduced the nearness approximation space to introduce a nearness 
relation to the existing approximation space model. 


The notion of soft sets was first commenced by Molodtsov [2] to deal with uncertainty. 


The concept of hypersoft set was initiated by Florentin Smarandache[3]. He defines hypersoft set as a 
multi-argumented function, where one can have multiple parameters and so it can be used in several applications. 


Florentin Smarandache[3,4] introduces the plithogenic set as a generalization of crisp, fuzzy, intuitionistic 
fuzzy and neutrosophic sets. A plithogenic set is characterized by one or more parameters and each parameter may 
have several values. 


2. PRELIMINARIES 


Definition 2.1[1] Let U be the Global (Universal) set of objects, A, BGU and P be the set of all functions 
representing object features (probe functions), DE Bb. Sets A and B are said to be near if a eA, b €B and aj e D, 
l<asn and a~ jai; b. 
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Notations Definition 
~Dq ~Dq= {(a,b)/ a(a)= a(b), for all a € Dg} 
(similarity relation) 
[a]Dq [a]pg = {b € U/a~p,b} 
(equivalence class) 
U/~pq U/~pg= {[a]pq /ae U} 
(quotient set) 
PDq Ppg= U/~pg 
(partitions) 
a:[aJDqcA 
(lower approximation) 
a:[a]JDqnA+#@ 
(upper approximation) 
Brawy(A) T'q(D)(A) - Pq(D) (A) 
(boundary) 
Table 1[1] 


Definition 2.2 [1] A nearness approximation space is a collection NAS= (U,P, ~pgq, Ig, Grq) where U represents the 
global set of objects, P denotes the probe functions, ~pq is the similarity relation on DgS DE BP, T, denotes the pile of 
partitions (collection of neighborhoods) and Crg denotes the neighborhood overlap function. 


The lower and upper near approximations of A with respect to NAS is given by, 
P'q(D)(A) = Uatalngea [a]Dq and 
Tq(D)(A) = Uarfajpqnazola]Dq respectively 
The boundary of A with respect to NAS is given by, Brq(A)= Tq(D)(A) 3 Tq(D)(A) 


If Bra(A)=9, then A is a near set.[By Neighbourhoods Approximation Boundary Theorem]. 


Definition 2.3 [3] Let U be the global set of objects, P(U) the power set of U. Let ni,n2,...nm, m>1 be the parameters 
whose values belong to the sets Ni,N2,...Nm respectively and NiNNj =@, i 4 j, ij e{1,2,3,...n}. Then the set (F, 
NixNox...Nm) where F: NixNox...Nm—P(U) is the hypersoft set (H;) over U. 


Definition 2.4 [4] Let U be the global set of objects, ACU and let nj,n2,...nm, m>1 be the parameters, R be the range 
of values of the parameter and among the range of parameter values, there is a dominant attribute value d which is 
the most essential value that one is interested in. Also, let d, be the degree of appurtenance of each parameter value 
to the set A and d, is the degree of contradiction between values of the parameter. 


Then the tuple (A,nm,R,da, d-) is the plithogenic set. 
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Definition 2.5 [4,5] Let U be the global set of objects, ACU and P(U) the power set of U. Let nji,nz,...nm, m>1 be 
the parameters whose values belong to the sets Ni,Nz,...Nm respectively and NijNNj =9, i 4 j, ij e{1,2,3,...n}, R be 
the range of values of the parameter, da be the degree of appurtenance of each parameter value to the set A and d, be 
the degree of contradiction between values of the parameter.. Then the set (Fp, NixNox...Nm) where Fy: 
NixNox...Nm—P(U) is the plithogenic hypersoft set (PHs) over U. 


3. NEAR HYPERSOFT SET 


Definition 3.1 Let U be the global set of objects, ACU, © be a hypersoft set over U and NAS= (U, PB, ~pq, Pq, Grq) be 
the nearness approximation space. The lower and upper near approximations of © with respect to NAS is given by, 


Pq4(D)(O) = Uajaiacala]Dq and Tq(D)(O)= UajajpqnazelalDq respectively 
The boundary of 0 with respect to NAS is given by, BraD)( Q)= Tq(D)(Q) - Fq(D)(Q) 


If BraDy( 2)=0, then © is a near hypersoft set. 


Example 3.2 


Let U={Ii,12,13,l4,1s} be the global set of iron boxes and A={I1,Ip,I3,Is} GU. Let b ={ a1, a2, a3, a4, as} be the probe 
functions representing features of object. Let nj= type, n= power consumption, n3= sole plate type be the 
parameters whose values belong to the sets Ni(o1, o2)= {dry iron, steam iron}, No(a3, a4)={<1000 W, >1000 W}, 
N3(as)={non-stick} 


Let O={((a1, a3, os) {li,Ls,[s}), ((a2, a3, os) {li,b})} 


[liJar = {b € U/ a1(b)= a1 (1)=1} 
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= {hl} 


[ToJa = {b eU/ ai(b)= a.1(12)=0} 


= {hh} 

[Islar = {b € U/ a(b)= a(13)=2} 
= {Is} 

[Isla = {b € U/ a(b)= on (Is)=3} 
= {Is} 

Similarly, 


Hijw= {h,b,14} 

[o}a2= {ho} 

[Is}a2= {Is} 

(hides = {hb} 

[IoJo3 = {Io} 

[I4Jus= {Ta} 

[Is]a3 = {Is} 

[hoa = {hi} 

[ToJaa = {12,14} 

[IsJoa= {13} 

[Is]oa= {Is} 

(hdes= {hb} 

[h]as= {12,Is} 

[IaJus= {Ia} 

Pq(D)(Q) = [IsJui U [IsJar U [oo [iJesU Da ]asU [IsesU [Jus 
= {I,b, bls} 

Pq) (O) = [TiJaa U [Isler U [Isler [lrJeU [oJ2U [rJasU [Jos U [LiJasU [oles 
= {I,b,bs,LaIs} 

Brqw( 2) = {14} 20. 


Therefore © is a near hypersoft set. 
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4. NEAR PLITHOGENIC HYPERSOFT SET 


Definition 4.1 Let U be the global set of objects, ACU, be a plithogenic hypersoft set over U and NAS= (U, P, 
~pq, Iq, Grq) be the nearness approximation space. The lower and upper near approximations of 2 with respect to 
NAS is given by, 


T'q(D)(Q) = Ua:[alpqca [a]Dq and 
T'q(D)(Q)>= Uajajpqnaz0l@]Dq 
respectively. The boundary of 2 with respect to NAS is given by, BrgD)( Q)= Tq(D)(Q) - Tq(D)(Q) 


If Brq)(Q)=0, then 2 is a near plithogenic hypersoft set. 


4.1 Near Plithogenic Hypersoft sets in different environments 
> Near Plithogenic Hypersoft sets in Crisp environment 
The degree of appurtenance of each parameter of the near plithogenic hypersoft set is a crisp set. 


Example 4.1.1 Let U={a1, a2,a3,a4,as} be the global set of shirts, b ={ 01, a2, a3,..., 10} be the probe functions 
representing features of the object. Let ni= color, no= sleeve, n3= size, na=design be the parameters whose values 
belong to the sets Ni(a1, a2)= {light, dark}, No(a3, o4)={full, half}, N3(as, a6, &7)={small, medium, large}and Na (as, 
do, 10)={plain, checked, floral} 


A={a3,a4} SU. 
Consider (. (dark, half, medium, plain) = {a3(1,0,1,1), a4(1,1,1,0)} 
> Near Plithogenic Hypersoft sets in Fuzzy environment 
The degree of appurtenance of each parameter of the near plithogenic hypersoft set is a fuzzy set. 
Consider Example 4.1.1, 
Near plithogenic hypersoft sets in fuzzy environment can be written as 
Q (dark, half, medium, plain) = {a3(0,0.3,0.1,0.8), a4(0.4,0.1,0.1,0.5)} 
> Near Plithogenic Hypersoft sets in Intuitionistic fuzzy environment 
The degree of appurtenance of each parameter of the near plithogenic hypersoft set is an intuitionistic fuzzy set. 
Consider Example 4.1.1, 


Near plithogenic hypersoft sets in intuitionistic fuzzy environment can be written as 
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Q (dark, half, medium, plain) = {a3((0,0.3) (0.7,0.2) (0.3,0.4) (0.7,0.1)), aa((0.3,0.8) (0.6,0.8) (0.4,0.7) (0.8,0.2))! 


> Near Plithogenic Hypersoft sets in Neutrosophic environment 


The degree of appurtenance of each parameter of the near plithogenic hypersoft set is a neutrosophic set. 


Consider Example 4.1.1 


a} a2 a3 a4 as 
Ni ou (light) (3,.2,.1) (4,.1,.8) (.8,.2,4) (3.2.45 (6.351) 
(dark) (7,.8,.9) (3,.2,1) (.6,.3,.1) (7,.8,.9) (3,.2,.1) 
Np os(full) (8,.2,.4) (7,.8,.9) (3,.2,1) (3.2.1) (4,.1,8) 
(half) (4,.1,.8) (.6,.3,.1) (7,.8,.9) (8,.2,4) (3,.2,.1) 
N3 as(small) (3,.2,.1) (8,.2,4) (.8,.2,4) (4,.1,.8) (7,.8,.9) 
o1s(medium) (7,.8,.9) (3,.2,1) (7,.8,.9) Gay (6,3,.1) 
a,(large) (.6,.3,.1) (7,.8,.9) (8,.2,.4) (7,.8,.9) (8,.2,.4) 
Ng ag(plain) (7,.8,.9) (.8,.2,4) (7,.8,.9) (6,.3,.1) (7,.8,.9) 
io(checked) (3.2.1) (.8,.2,.4) (3,.2,.1) (3,.2,.1) (7,.8,.9) 
o110(floral) (4,.1,.8) (6,3,1) (7,.8,.9) (6,.3,.1) (7,.8,.9) 


Table 5 Neutrosophic values for degree of appurtenance of plithogenic hypersoft set 


Let A={aj,a2,a4}. 


From the table, 


OQ ={(C a1, 03, Os, Og) {a1,aa}), (G2, O4, Oo, Oo) {a2} )} 


[aijai= {b € U/ a1(b)= a1(a1) = (.3,.2,.1)} 


= {a1, aa} 
Similarly, 
[az]ai= {a2} 
[as]ui= {a3} 
[as]ai= {as} 
[aiJa2= {a1,a4} 
[az]o2= {a2,a5} 


[az]a2= {a3} 


Likewise computing all the equivalence classes, we get, 


T'q(D)(Q) ={a1,a2,a4} 


P'q(D)(Q) ={a1,a2,a3,a4,a5} 
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Brq(D)( 2) = {a3, as} > 0. 


Therefore 0 (dark, half, medium, plain) is a near plithogenic hypersoft set. 


CONCLUSION 


Thus, the near set theory is combined with the plithogenic hypersoft sets and near plithogenic hypersoft set 


in crisp, fuzzy, intuitionistic fuzzy and neutrosophic environments are discussed. Various properties such as union, 
intersection, interior , closure and the theoretical properties are to be defined in future. 


7) 


8) 
9) 
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